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per/Aent of all precipitation in the continental United States 
evaporates from 	vogetntion and water surfaces' (Hewlett. 
& Nut tot 1969), Eveporation is a consumptive use of water 
in he the mater,is removed from the 'odd vegime and never 
reaches the ground to become overland or subsurface flew. 
Transpiration is the vaporization of water from Living cells 
of plant tis&ues. The water for transpiration is supplied 
by translocation frpm the toots. Transpiration, then is 
A process which removes water from the greund, water system 

reduees' net yield fror.i a wa tershed. 
Various typos of graeses, shrubs and trees have differilla 
amounts of water demands,. Some species, such as willows 
and eettenwoOds require a great deal of Moisture while other 
species,, sOch as grasses do not. Changing the long,term 
vegetative cover on a parcel will resultin a change in 
the long-tetra water deMand on the watenshed. 

The effect dE vegetat.::on mentpUlation on watershed 
yield hat been studied by many,  researchers. Alden. R. Hibbert 
(1965) evaluated 3.9 studies of the effect of altering vegetation 
cpverem net Waters.hed yteld, He found that Most watersheds' 
thOWed,  a tlefinite'reapente to cover alteration, howeve• , 
the Magnitude of the retpense varied considerably,, indicating 
the cOMplexity:of the problem. In,  general, theo was a fir,4 
year inereate in water yield afte,,,  elearing. This first 
year 4.ntroa8t, h8vevex, 'tinvariably began to decline seee. 
after treptrilent" ftfibbert 1965) Based on his Study,,, hibbert 
(1965/ made several ganeral4zatieps 

1. Reduction of forest cover increases waver yield. 

2'. Establishment of forest cover on spersety vegetated 
land decreases water yield. 

3. 'Response to trNitment is highly var,1,11be and for 
the alost part unpredictable. 

From the preceeding information, the following general 
hydrologic impacts can be anticipated from this' project.. 

1. When the existing brush is removed, there will 
be an iMmediate reduction in'the amount of water 
lest through interception, evaporation, and transpi-
ration. In areas where the existing vegetation 
is completely removed, there will be increased 
runoff due to removal of the brushfield Litter. 
This will result in a short-term increase in water 
yield, of unknown quantity. 
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2. .In areas-,now sparsley covered with vegetation, 
the long-term impacts of establishing forest covet 
will be a reduction in water yield from that parcel. 

3. In areas, now well covered with brush, the long-term 
impact will be a steady decline in water yield, 
from the first year increase, back to a level close 
to the original yield. 

4. The significance of these changes will depend on 
the size of the parcel and its relationship to 
the total watershed, Many of the parcels to be 
treated,  are very small with respect to thd surrounding 
watershed. This size relationship may make tbe 
short and long term changes in water yield incon-
sequential in terms of net watershed' flow. 

No .tr(ae,s1LIELaets 

There will be no'change in the existing hydrology. 
Any ,benefical impacts due to watershed rehabilitation by 
this project will not occur, 

2- 21-112111. 
Water quality in undisturbed stable upland areas is 

gene-tally excellent. The water is typically "low ip dissolved 
or suspended matter except in 'flood' periods, high in oxygen 
content and relatively low in temperature" (Stone 1913). 
Sediment transport, while varying with the seasons, has 
usually reached an equilibrium level based on climate, soils, 
Slope, ground cover, etc. Any disturbance of the Soil or 
vegetation in an area, can disturb this equilibrium and 
have an impact on the water quality. 

PraiteLeImpacts 

Wate quality problems which may result from the activities 
associated with this project are; stream sedimentation, 
temperature changes and herbicide residue's. 

Removal of ground cover, road building and use of heavy 
equipment can result in erosion and increased sediment load 
in adjacent streams. This impact is discussed under the 
subsection Soils. Sediment ehteripg streams causes turbidity, 
which may make the water unsuitable for other uses, and 
clogging of spawning gravels with organic debris or finer 
particles. Clogging the . spawning gravels may drastically 
effect the survival of Salmon and $teelhead. 
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Rembval of streamside vegetation, which shades the 
stream from it tense solar radiation, May raise Ehe average 
temperature of the water to levels detrimental to local 
fish species. This it 'discussed more fully in-the fish section. 

Air application of herbicides will inevitably result 
in a amall amourt of drift, even when very •aref011y done. 
The amount of drift can however, be 'educed to insignificant 
amounts by Observance of approved procedures. 

2„4-D has been effectively used for treatment of infesta-
tions of water milfoil in reservoirs with no adverse effect 
on fish or other fauna frost 1977), Movement of 2,,47D through 
the soils within, the groundwater sySteM or inte surface 
flews appears. Eo be negligablp (Dpat 1977,, -EPA 0774. 4ny 
.possible drift into surface 	would be at a' Very 1,6'4  
levels and imMedtately diluted 	the running water. Short 
'of a' disaster on' the order of At '/ray plane Crashing into 
a matercourse,jt is eXteMely unlikely that Z,4-0 concentrations 
pf 	leVel Sufficient td affect aquatic. species or domestic 

'Water quality would occur. 

MtLigation,Measures, 

Vie,abures to reduce erosion and Stream sedimentation 
are discussed. in the Soils, section. 4i additiorb a,buffer 
strip a minimum of 50-00 feet wide Will be it aleng all 
.totercourses as requited' by law or as' recommendedu,by the 
06pattment of Fish and dame. This will serve,  to Mitigate 
bOth sediment and 't'empe'rature problems. The buffer strip 
Will function as a filter for incoMing overland flow, 
reducing the sediment load and sObsequent turbidity prOlems. 

The buffer strip also eliminates the potential for 
temperature increases in the water. 'Maintaining existing 
vegetation along stream channels will continue to protect 
the stream from solar radiation and avoid temperature changes 
in the water. 

A buffer strip 100' to 500' wide will also be established 
around all streams fot herbicide application to reduce the 
potential for herbicide drift into open water. Other drift 
control measures are discussed in the Air Quality section. 

tlo Project 102221! 

There will be no change in existing water quality. 
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B4 SOlLS 

Soil is the basic resource in a forest, serving 44 
a mediOm for plant growths  storing mineral nutrients and 
water fOr plants, Soil can be defined as the aggregate of 
weathered 'minerals and decaying organic matter which covers 
the earth in a thin layer (Dodge et al, 1974). It is formed 
from the interaction bl:tween the underlying parent rock„ 
climate, vegetation, organisms and time. Due to the very 
lotig, period reqUired for soil formation, this resource is 
generally considered nonrenewable. ()nee damaged or lost 
through erosion, reclamation Pan be expensive and lengthy 
i.E possible at 411, g'y rrotecting the integrity of the soils 
during reforestation and future logging operations, the 
lot g term productivity of the land can be insured. 

MoSt forest Soils in California are residual 
developed' in plate from the underlying paredt rock witheut 
the addition of materials other than organic matter (Dodge, 
-et al. 1914). The physical and chemical properties of these 
soils is therefore dependent on the parent 'rock., The ability 
of a soil to withstand signficant damage is dependent on 
the sail' type, d'ep'th, slope, Climate And season cf activity' 
as Well 4p the methods and equipment used All of theSe 
factors must be considered' prior to any field activity on 

particular site. Several: soil respooSes to reforestation 
operations are of condern for this project. They Will be 
diScussed below along with potential impacts and 'mitigation 
measprea, 

1. Erosion And Mass Movements 

.Erosion is defined as the detachment arid transportation 
of soil, materials by erosive agents 	wind, water and ice 
(Dodge, et al,, 1976). Soils vary in succeptibility to erosion. 
Attempts have been made to correlate erodibility 'With partical 
Size arid, patent Material. in general, silt Teams have been 
foUnd to be the most erosive, and heavy particied sandy 
soils the least erosive (Musgrave 1914)* Soils formed from 
acid, igneouS rock (granites) are more erosive than soils 
derived from basalt (Andre and Anderson 1961). Soils at 
higher elevation are more erosive than similar soils at 
a lower elevation, (Wil:len,, 1965). 

Mass,  movements includes all large, coherent movements 
of soil, earth, and rock under the influence of gravity. 
Factors leading to slope failure are 

1. Parent geologic rock 
2. Structure and' orienVation df bedrock in :elation 

to slope 
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3. Soil characteristics 
4. Soil moisture content 
5. Precipitation 
6. Vegetation 
7. Hydrolo6y 
8. Slope aspeat 
9. Slope gradient!  (Dodge,, et al. 1976) 

These factor are, interrelated and most slope failures 
are due to the interaction of two or more of these factors. 

Erosion and mass wasting have been major problems with 
timber operations in, the past. Road building and heavy machinery 
operations on mountainous lands can result in increased 
sedimentation, slope failure and reriioval of topsoil. 

tIni2SLIE229:5s 

A Minor amount Of road building will be necessary for 
this 'project. Most of the parcels have adfaquate access 
and any road' building will 	most cases be restrieted'to 
lengths of A: to 1/2 mile,. The roads bait will bp temporary 
to alloO eequipment aceeSS, and will be removed when the 
work is coMplete. 

Road cuts have been found to be the greatest source 
of erosion resulting from •timber harvesting (Dyness 1967) 
When toads are built in areas of stable topography on gentle 
to moderate slopes, few ptobema result" (Stone 1973). Most 
erosion problems from road building are due to careless 
soil movement during construction and/or buildOg it, areas 
of unstable ground, especially on moderately to steeply 
sloping lands (Stone 1973). 

Some erosional effects are immediately apparent; washing 
of cut and fill areas surface erosion of the road itself 
etc. These effects are generally at a maximum, for smaller 
roads, during and immediately after construction, and decline 
rapidly with time (Stone 19731. 

On the other hand, mass movements clue to road building 
may not occur for several years after construction; until 
a series of heavy storms saturates the soils or drainage 
facilities become overloaded. When soil is, scooped out of 
a slope, the spoil is commonly used for fill areas. or simply 
dumped over the side. These cut and fill areas adjacent 
to roadways are frequently the site of slump and ,other mass 
movements. Dyrness (1967) found that: 72% of all mass movements 
during the winter storms occured in connection with roads 
even though roads and rights-of-way, ,composed only 1.8% 
of the total area. 



Heavy equipment operattenS for brush teMoval disturbS 
the sell, removes Surface Iittet and reduce,s soil permeability 
by compaction. If improperly done, buSh raking or , blading 
can remove signficant amounts of topsoil. 

The peried of ,greatest erosion hazard on areas, completely-
cleared of vegatation is the first winter, after stte preparation 
has exposed the soil and prior to revegetatioh. Heavy winter 
tabs ,on the exposed soil can cause eXcesstve erosixt. SubSequent 
years, should show a Steady decline th the amount of erosion 
A$ tale planted tries became established and the understory 
Vegetation returns. 

Mitti,gation_MeaSures 

Mitigation Of the possible negative impactS,o37chanteal 
site pr:il-aration and road building on the sollvtll'be by 	 4 
advapee planning and eomPliance With theForost 'Practices 
At '(AppendiX A) t  

Adv.i.ince ,planning will involve tdentificatien of ;problem 
Soils and slopes, ustmthe-Soil Survey tf avatlablel  and 
ConSultatton,wth the Soil .41servation S'ervice, once  hazardous 
areas are 'known,. site clearing activities or. Load,  bUildIng, 
cat avoid these areas Or take SpecialmeasOtes th the 
areas, 	 1 

General mitigation measures will include.: 

1. -epattructioh,and th 	ica1 site clearitt activities 
scheduled for work. targely during the drY season 
whor,  soil 4aMage will be at a mirlimum 

The use where possible, of the tomarlaWkfor brush 	 A 
elearing. The tomahawk is equipped wish jarge ballon 
tires to miniMize soil eotpaction, aid leaves the 
chipped brush in plate to serve,  at a ground covering 
mulch. to prevent Soil ,erosioh.- 

3. Planning toads and trails as effictehtly as ,possible 
to eliminate unnecessary disturbance, while keeping 
the grade 'within prudent limits. 

DeSign, and implementation ,of adequate drainage 
facilitiesi waterbars, energy dissipators etc. 
where necessary to thanhel or dispurse expected 
surface flow. 

5. Reseeding all exposed slopes with grass' or conifers. 



Removal, or "putting to bed" of all roads built 
in high hazard area6 before thd winter rains, Since 
planting activities the following spring Will be 
Lzbor intensive, not requiring neavy equipment, 
the number of roadways can be reduced. 

7. 'Close supervision of all phases of the project 
w1.11 be provided by cep work creo leaders and repre-
sentatives of CDP and SLC. 

Other specific mitigition Measures, are 
the Pores Practiees Act (40endiX A). 

)47' ?11).ASSLIEAEL! 

There will be no impacts on soil erosion due to the 
no-project alternatiVe, except the loss of any beneficial 
effect which would result ffoM the project. Where the sal, 
is pregently well Covered with brush thi=s will be minimal. 
Where the land is presently sparsell vegetated, the long 
term soil stabal4zing 4ffeet og conifer ,establishment can 
be significant especially on the steeper, more Unstable 
slopes. 

Soil fertility is of vital importance to sustained 
forest land productivity. Any significant reduction in fertility 
due to reforestation or timber harvest techniques will defeat 
the long term objectives of the project. 

Soil fertility is a complex attribute, derived from 
the interaction of soil micreorganisms, underlying parent 
rock, and rate and type of organic matter available. Micro- 
organisms in the soil; bacteria, actinomycetes, molds, algae 
and protozoa, are essential elements of a fertile living 
soil. These organisms convert unassimilable minerals acid 
plant humus into carbon d4Oxide and assimilable plant nutrients 
(Bonen t959). 

EEject Impacts 

Reforestation activities which may have an impact on 
soil fertiItly and microorganisms include mechanical site 
clearing and resulting erosion, burning, and herbicide use. 

Mechanical site clearing can decrease soil fertility 
by compaction anrM,R19:717tn Permeability, With subsequent 
reduction in aoration for the soil microbes. Plants also 



may have difficulty reestablishing themselvet in dense soils 
of low porosity. i-!moval of litter and variable aMounts 
of topsoil by binding , where tho use of the tomahawk is not 
feasible, will remove the source of slow release of nutrients 
which originates in the decomposition of litter, This losa 
of nutrients issenerally d short-term impact however, as 
the planted seedlings become established and the understory 
vegetation returns, an adequate supply of litter beeomes 
once again avaitable. 

Burnin,  of slash and brush can result in a reduction 
id the num ers aiTT-Wriety of microorganisms in the soil, 
as well, as the loss of the nitrbgen contained in the burned 
material to the atmosphere. An increase in soil Ph is also 
associated with burning of brush residue. 

These effects are greatest under areas of intense burning 
where complete destruCtion of organic Matter and total loss 
of.at rogen can oe,c,Iur -(MoOra and, Norris 1947). In areaa 
of 1!ntense burning, it Can take as long a 14-months for 
the micro-flora 'to return to-pre-burn ,Revels (Writtt and 
Bonen 1961), When sal adh and,  brush is piled in Wind rows 
and, then burned,, 'hard burn generally occurs beneath the 
windrow,. However, this effIct it restricted to a small 
percentage of the °total area. 

When the broadcaat burning method is used the entire 
area generally receives a light burn with few areas ,of hard 
burn. This hat p lessened' iMpact on soil microorganisms 
and nutrient supply. Light burning removes mainLy the fresh 
litter and light slash which contains most of the nitrogen 
(Moore and Norris 1974). Periodic light burning has been 
found to result in an increase in organic material; a redistri-
buting, not reduction, of organic materials in the soil 
profile (Moore and Norris 9174). This may result from increased 
rates of nitrogen fixation due to Oa incteate in Ph or 
'the decomposition of the riots of plants rather than the 
tops (Wells 1971, in Moore and Norris 1974). 

'Burning of chaparral brush plants can create or intensify 
a water repellent soil layer, just below the soil surface. 
This water repellent layer appears to be due to organic 
substances in chapparal brush plants and litter, which vaporize 
during a fire then migrate downward to cooler levels in 
the soil, and condense, forming a )ater repellent layer 
2 to 4 inches, thick (Debano 1966). The formation of a water 
repellent layer in the scan can reduce infiltration and , 
result in increased overland flow and erosion. 

This effect is more pronounced on course textured soils 
than on finer soils (Debano and Rice 1973), The intensity 
of the burn affects the depth at which the water repellent 



layer. forms as well as its tniCkness, A hig, temperature 
bUrn, will result In the formation of a thicker?, deeper water 
repellent layer than cooler burning conditiuns ()ebano and 
Rice 1973), 

The formation of water repellent soil:, will be of the 
most concern where brush is piled and burned v  because higher 
temperatUres and more complete oxidation typttally occur 
wilth this type of burning,. Ilowever, the effect will be re-
stricted to a 	pOrtiOn: of the entire area. 

k, 

BroadcaptHeutning typically results in lower temperatures 
at, or neat the soil surface. ,Oroadcast bur4i.ngmay resat 
4. 1  the formation of .a  water reDellent soil 	ri hozon but the 
layer is generally thinnd•and closer, tp the surface (Debano  
and gide I913), 

flerbicide; The application of 2,4H:) by p16,10 will 
lneVitiZM Trs"Uilt in an-unknown percentage of the herbicide 
'being deposited tans the Soil, ,Much,  of the 2,44),'Oill be interc-
,epted by the target brush but it is imposSible to prevent 
all of the herbidide from reaohing the sal surface. 

The 2,4-a Will be broken down by photodecompositima 
oxidation ?  hydrolysis and ocher reactions, (Crosby i9,72),4  
as well as digestion by Oil nicroOrgenisms (Martin and 
tt,V4n 1976), ,ThiS, decompesitiOn will take place with4n one 
to three monthajNorris, 1960. 

, MWgatien Measures 

1, l'ayy equipment work will be done largely during 
&he dry season to :reduce Soil compaction. 

2. Burning will be done only under 'under' controlled, 
conditiOns. Where the pile and burn method,  Of truSh 
diSpotal is used, 6 water repellant:, layer may form 
in the Sal under the burn, area, and thr., midroflora 
°Populations Will be reduced. Mitigation measures 
i,re net opasible for these impacts however; the 
area of impact will be restricted to 4 stall percentage 
of the total parcel. 

3. Wherever possible, the toMahawk Will be used to 
clear, rush. This will eliminate any long term 
loss of nutrients due to complete brush removal., 

No Pro:ect Impact 

There mill, be no change on existing soils. 



the Nzrest, under natural conditions is ttte source 
of various types of emissions,. 0.7  and terpenes (photochemically 
reactive materials similar to impOrtant ol2fins in auto 
exhaust) &re given of by living , trees; and the decay of 
forest litter is the source pE C42, ammonia, methane and 
other hydrodarbons (Cramer 1974), These emissions react 
with NO in the atmosphece co produce Minute particulate 
which mhy s'ssult in a blue haz,.. Although these natural 
emissions, ice released in signif cant amounts, they are 
generally well dispersed (`Cramer 1974). 

P"ject irn is 

ActiVitles of 6,'his project Oich may ;result in an impact 
on air quality originate primarily in the site preparation 
phase. These adtivittes are;, herbicide application, brush 
burning, iateef heavy equipment and other vehicles ands site 
clearinge 

Herbicide Application 

Aerial application of herbicide will result in a short 
term impaCt on air quality, while the 2,4-D is actually 
being applied. The 2,4-D will be diluted in an oil or water 
carrier to insure even, appliLation, and sprayed on the brush. 
The droplets t,i1l not eMain in the air for any appreciable 
length of tine but fall to the earth within a few minutes. 

t urnihg, 

SoMe cif ,the sites will require one Of the two possible 
burning, ciperations to dispose, of'the unwanted: brush., Brush 
will be either piled in Windrows by ma$Anaand sthen buraed, 
or burned in place (,broadcast burning) without piling. Burning 
brush by either method will result in a, short term negative 
impact on air quality by the release of unknown' quantities 
of carbon monoxide, carbon dioxide, hydrocarbons and parti-
cOlatea. 

The use of burning as a method of brush disposal will 
involve making tradeoffs with other environmental considera-
tions. For example: 

If the brush is not burned, but left standing after 
being killed by the application of 2,4-D, access for refores-
tation planting is very difficult and the dry standing brush 
creates the hazard of an uncontrolled fire occuring at a 

'156, 



later date. An uncontrolled Eire would have a much greater 
impact then the—prespribed burning as it would probably 
Coverlt much larger area and Would occur without consideration 
of atmospheric conditions, 

The dhoico of burning methods involves further consider-
ation of environmental tradeoffs, 

Iroadcast burning £ genetally a cooler burnLng fire 
with less complete oxidation. This results in more emissions 
than the .p :le and burn Method. qowever, usingthe broadcast 
burning method decreases the potential for the forMation 
of lionWettable soil horIZons and decreases s,oi.l compaction 
and disturbances by elimtnatipg the use of heavy eq0ipment 
to pile thebrUSh. 

an burnung the brush, the, amount of emissions 
are reduced and less,  residue remains becauSe of the higher 
kUrning teMperatUreS and,mere complete oxidation (FriEken 
et al. I9 O) the potential fpt the formatien-of nonwettable 
soils ks increaSed—but the effect is confined to a small 
percentage' of the entire area Site preparation may be More 
complete With this method. 

:quipmen  

in some instances, site preparation and reforestation 
Operations will require the use of trucks?  tractors, bulldozers, 
etc. This 'will result in the short term impact on air quality 
resulting, from vehicle emissions. The use of this equipment 
will also unaVoidably create a short term dust nuisance. 

Site clearing  

Site clearing where the use of the tomahawk is not 
feasible, will expose the soil to wind erosion during the 
time between clearing and planting. After tree planting, 
portions of the soil will remain exposed to wind erosion 
until either covered by litter or the native grasses return 
to stabilize the soil. 

Mitigatl2n Measures  

1. Many application methods are used to control drift; 
"aerial spraying is stopped when windapeeds exceed 
6 miles per hour,...flying speed is limited to 
45 or 50 mph, and flying height Is generally 30 
to 45 feet above the vegetation. With conventional 



spray booms, drift LS also controlled by the use 
of a nozzle and orifice Size that will produce 
the largest droplet compatible with coverage and 
desired effect on vegetation. '(Gratowski and Stewart 
i973). 

A variety of carrier additives are els() ,available 
to nontrol drift. The addition.of thickeners or 
foaming agents to the carrier, hag tine effect of 
indreaSing droplet or bubble size which reduces 
the time the herbicide remains in the air and therefor 
the potential dtstanee traveled, 

2. The Air Resources ik)ard determines permissive-burn 
or no-burn conditions daily for each air basin 
in the State. Their deCiSion is based on mpteorlogical 
conditions and the aMbient air quality-, Burning 
for brUSh-diSposal will be done only on permiSsive 
burn days as annouhced-by -0e Air RetoUreeS Beard, 
and Will be:,clOsely supervised' ';L 	and/.et 
USOS rePreSehiatives. 

3. 41 power eq0ipMent, vehicles, and ail:crafts used 
for this project will be properly Maintained and 
provided with the required sMog cohLrol deV;;?eS 
to reduce emissions. 

No PrEleet ITacts 

There will be no change in existing conditions, 

Praiect elmasts 

The most common type of vegetation to be affected by 
this project is brush Various species of manzanita, ceanethu 
and sagebrush generally occupy most of these sites, along 
with annual grasses, and, scattered hardwoods and conifers, 
This is a subclimax vegetation assemblage and the general 
intent and effect of this project is to hasten the succession 
to timber species on selected portions of each parcel. Under 
undisturbed conditions, natural succession can take many 
years. By removing the brush and planting the desired conifers, 
the cycle is speeded up considerably. 

There will he a short-term reduction on species diversity 
resulting from this project. All competing vegetation will 
be removed from the site prior to seedling planting in areas 



where ,hand clearing methods .`re not feasible. There may 
be a follow, up application oe herbicides witnin 2 years 
after planting to suppress reinvading brush. After the follow 
up herbicide application however, the brush and grasses 
will gradually reestablish themselves as part or the plant 
community. After an intermediate period of brush and conifers 
sharing the site, the conifers will gradually become dominant ,  

reducing the sunlight availabl* to understory vegetation. 
The brush will gradually disappear and be replaced with 
more shade tolerant species;  In areas where timber is not 
established; rocky areas, poor soils,. steep slopes, openings 
left by seedling failure, or  areas left untreated for environ-
mental reasons, the brush will remain. 

In view of the limited size of the parcels In relation 
to adjacert undisturbed areas, and the fact that the entire 
parcel will not be cleared and planted in most cases, this 
impact can be regardea es minor. 

, 	There will be substantial population reeiuctions among 
the target brush and grass species from this project, since,  

the objective of this project is their replacenent with 
conifers. The brush will not be eliminated completely however, 
but will gradually return and become a minor rather than 
dominant apecies at the site. No mitigation measures are 
possible for this impact. 

No ►-target speties which may be affected by this project 
are; existing conifers or hardwoods on the site, vegetation 
on neighboring land., riparian vegetation and vegetation 
within the buffer strips. 

Possible impacts on these plants will originate in 
herbicide use, burning activities and mechanical site prepar-
ation. 

Herbicide 

Air application of 2,4-D, even when done is accurately 
as possible, will result in some herbicide drift onto non-target 
vegetation. The amount and impact of drift can be minimized 
by using approved methods of application but not eliminated 
completely. 2,4-D is a broad spectrum herbicide, aid affects 
many species: shrubs, (orbs, confers and grassee. 

IL.iP0112L1212asures 

The air application of 2,4-D will be done according 
to established guidelines (Appendix B) by certified coremercial 
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applicators. Buffer strips will be observed around streams 
to protect riparian vegetation, and along property lines. 
Adjacent owners will be notified prior to herbicide application. 
Methods of reducing,  herbicide drift ere discussed in the 
Air Section. 

It is anticipated that drift will be minimal and losses 
among non-target species held to within acceptable limits. 

Biro aina 
Controlled burning will be used to dispose of cleared 

and/or sprayed brush. Anytime fire is used in the field, 
the potential exists for its escape from control and burn 
adjacent areas. If this were to occur, the losses in non-target 
vegetation could,  be substantial, 

Elitigation 'Measures 

Al!. burning will be done under controlled cOnditions. 
A permit is required from the Department of Forestry for 
all range improvement burns. A representative from the Depart-
ment of forestry will visit the site, and determine under 
what conditions a safe 6urn can be conducted. The forestry 
representative will then write up these conditions as permit 
terms, and later inspect the site to check compliance. When 
the permit tetms have been met, a permit I, issued, During 
the burning operation, experienced fire fighting crews, 
with necessary equipmant, will be standing by to insure 
adequate control. 

Additional guidelines for forest burning are contained 
in Appendix A. 

Mechanical Site Eaparation 

Mechanical site work, if carelessly done, can result 
in uprooting or damage to non•target vegetation. In sensitive 
environmental areas it may not be possible to use mechanical 
equipment with the precision necessary to protect these 
species. 

Mitigation  Measures 

In areas of special environmental concern, mechanical 
clearing methods will not be used. Hand grubbing and scalping 
will be used where necessary. If hand clearing methods are 
inadequate to protect a pareicularly sensitive environment, 
that area will be avoided er the parcel dropped from the 
project. 



44' 

q$1 

a 

No _Project. :41Latts 
• 
There will be no hastening of the natural succession 

of -brush to conifers. It 'may take fram 	year, . for 
conifers to become established on parcels Which are Capable 
of natural reseeding. In the larger areas which have been 
burned or logged with no seed trees left standing, the parcels 
may remain permanent brUshfields. 

E. WILDLIFE 

Those portions of the school lands parcels selected 
for reforestation support a subclimax vegetation assemblage, 
consisting primarily of various types of brush. Open brushfields 
typically support a larger deer population than dense coniferous 
foreats because ehe young brush sprouts form a large part 
of their diet, 

In' addition to deer, brush fields may also suppar'.. 
a larger variety of small mammals due to the diversity of 
food and cover supplied by, the law growing brush. 

FrojeCt  ImpAsts 

Alteration of the density and type ox vegetacion on 
a site will inevitably result in a change in the wildlife 
patterns. 

This project will gene :'ally have a minimum impact an 
the deer and other large mammals. The parcels are small 
in relation •to the surrounding acreages, most of which consist 
of similar vegetation. The larger animals, deer, bear, skunk, 
etc. will continue to have access to large areas in their 
original (untreated) condition if the surrounding area 
are not populated to capacity. Territories may shift somewhat, 
but no significant population decline is expected among 
these species. 

In some areas, the deer habitat will be enhanced by 
this project. in those areas where the existing browse is 
old and degenerate, sprouting is reduced, and generally 
out of the deer's reach. When cut or burned back, the brush 
produces increased basal shoots, increasing the quantity 
and availability of the browse. During site preparation 
of areas of planned reforestation patches, decadant brush 
may he deliberately cut or burned back in other areas not 
scheduled for reforestation. This will rejuvenate the 0;isting 
browse to the benefit of the deer. In other areas, where 
desireable browse species are to be removed for reforestation, 
other areas, not suitable for timber establishment will 
be cleared and planted to browse. 
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The greatest wildlife impact will be on the local small 
birds, matmals, etc, which may not be able to shift their 
territories as readily as the larger species (Zelner, Dave). 
'Cnitially there may be substantial reduction in their numbers 
as a result of site preparation activities. As the seedlings 
become established and the understory vegetation returns, 
these stall, animals will also become reesteblished by colonizing 
from adjacent areas. Some species now present on the sites 
will probably never regain their former population levels 
however, reflecting the subordination of the brush to timber. 
Other species, more adapted.to the coniferous forest environment 
and not now present on these parcels will a7 so colonize 
the area as the seedlings grow and, create the appropriate 
environtents. As conifers become dominant and the forest 
canopy, reduces sunlight, the brush will, gradually disappear, 
and be replaced by tote shade tolerant vegetation. The eybclimax 
wildlife species dependent on the brush for cover and food 
will also decrease and the climax forest wildlife species 
will increase. In, kreaS where timber is not established 
due to poor site conditions or seedling failure, the brush 
and assOciated wildlife will remain, 

I'!1.114atian....1121!Ures 

i. Peer browse will be enhanced by cutting back or, 
replacement planting, where possible. 

2. Sensitive wildlife areas will be avoided. (See 
Parks and Endangered species section). 

3. No mitigation is possible for the small wildlife 
species Change which will result from the change 
in vegetation. 

4. The edge effects will be maximized as a result 
of planting in islands or strips as required by 
environmental and site conditions. 

HalLaiect Impacts  

The no project alternative will eliminate the beneficial 
impacts of the project on wildlife, particularly deer. If 
the existing, browse has become too degenerate to be useful 
to the deer, no positive change will occur, Deer populations 
could be expected to be reduced due to the decrease in available 
browse. 

F. FISH RESOURCES 

Small forest streams are an important factor in the 
State's fishery resources, The clear, cool, fast moving 
headwater streams are favored'spawhing grounds for trout 
and salmon. 



41' 	 •4- 

-r 

Pro e t, 4Las.51 

Headwater streams are generally sensitive to the environ-
mental changes which result from forest projects.,  In the 
past, damage or destruction to stream channels And spawning 
grounds, by heavy equipment Movements, erosion and residue 
accumulation has been one og the most serious problems with 
forest projects. These problems can be controlled, however, 
by adequate planning and avoidance of sensitive areas, 

Stream siitatien is one of the most important impacts 
of any forest project on fish resources. Sediment clogging 
the spawning gravels reduces the circulation near the eggs, 
increasing the carbon dioxide and toxic waste product concen-
tration which are normally carried away by the circulating 
water. Conttnued stream sedimentation can cover, the spawning 
gravels entirely, eliminating the fithery resource coMpletely. 

The removal of tiMber and brush along'stream channels, 
can expose the water 'to increased radiation from the tun, 
raising the average temperature of the water. Most fish 
have well defined temperature tolerancet ann a ch0ge in 
Average temperature can. cause a change in the 'species present 
in the stream, or the eltmination of all species. The effect 
Can include off-site impacts on downstream fish resources; 

The application of herbicides by air can result in 
small amounts of 2 1 4-D deposited on the streams and lakes. 
2,4-D it not readily leached from the soil and carried in 
sUrface runoff or groundwater flow, therefore the only signifi-
Cant risk to fish resources from the spraying of 2,4-D is 
drift from actual spraying operations (Dose: 1977). 

Mitigation Measures 

Erosion and stream sedimentation will be controlled 
by observance of the Forest Practices Act (Appendix Al. 
Where a high erosion hazard exists adjacent to a stream, 
that area will be avoided. 

Debris accumulation and temperature changes due to 
bank clearance will be mitigated by leaving a 50-100 ft. 
wide buffer strip around stream channels. No site preparation 
will be done within the buffer zone. This has been shown 
to be an effective method of protecting the integrity' of 
the stream (Brown 1973). 

During aerial spraying of 2,4-D, a buffer s.rip 100 
to 500 feet wide will be left around.every streaM channel, 
to prevent accidental drift onto the open water. Additional 
drift central measures are discussed in the Air Section. 
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A representative of the Cali.tornia DepartMent of Fish 
and Came will be member of the teaM which will visit cach 
site and determine what treatMenr will be necessary and. 
feasible Their recommendations for fish prOtection will 
be incorporated into the final. plan for each parcel. It 
is felt that this procedure will guarantee the greatest 
level of protection of the fishery resources, 

No Pro ect In act 

There will be no impact on existing fish resources. 

4 ENDANGERED SPECIES 

Flora 

A large number of rare and endangered plants occur 
in California. To compile the:available inferMation on these 
rare plants into a 'useable Tefdrence system for land: use 
planning, an inventory of rate and endangered vascular plants 
was prepared as a seven year project by the CaiLfornLa Native 
Plant Society. This inventory' rates the status of rare plants 
for the following categories; rarity, endangerment. Vigor, , 
and general distributiOn, The files and maps for this project 
are maintained, by the California Weave Plant Society in 
Davis, and are available, by'' appointment, for review. 

Ail parcels Selected for` treatment under this project, 
will be checked Against these files. If A rare plant is 
found on a parcel, special, mitigation, measures will he employed. 
These mitigation Measures will include: 

1. Consultation with representatives from the California 
Resources Agendy and California Department of fish 
and Game. 

No vegetation manipulation or other activities 
in the area of occurrence except those which clearly 
would enhance the survival potential of the ea re 
plant. 

3, Establishment of a buffer strip around the area 
of occurrence. 

4. AbandonMent of the site if it is considered necessary 
for adequate protection. 

5, No herbicide. spray in or near the area of occurrence. 
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Fauna 

California has 49 threatened forms of fish And wildlife; 
species which are now in danger of extinction or whiph are 
likely to face this danger, within the foreseeable future. 

In 1970 the California Endangered Species At was paSs•d• 
which defined rare and endangered wildlife and gave the 
Dish and Came CommissWn the authority to determine which 
animals •in California are •rate and endangered. Since then 
a number of other bills have been passed, on both the State 
and 'federal level, to inventory and protect endangered' species. 

To protect endangered species on this project, a represen-
tative of the Fish and Came Commission will be a member 
of the team Which visit's each site and designs the specific 
program for each site. At thd,Crogsroads, a report on 
California's endangered 'an -Tare re anti wildlife prepared 
by the Department of 17ish and Game, will also be referred 
te. If a rare or endangered. 	is found to be at the 
site, special mitigation measures will developed to protect 
it. If adequate mtigation, measures cannot be designed to 
protect the species and continue the prO•ec,c at that site, 
then that site will be eliminated from the project .. 

H. PUBLIC HEALTH 

EN,24aELiapaCts 

Her,biclides 

2,4-D is a phenoxy herbicide closely related to Silver 
and 2.• 4,5-T. 2,4,4) does not contain dioxin (TCDD) as a con-
taminent, however, and has not 'been a Subject of the retepv' 
controversy regarding TCDD and its persistence in the environ-
ment. 

,Many studies have been done to determine the toxicity 
of 2,4-D and its degradation in the environment. Frank N. 
Dost, in 1977, prepared a review of the Literature of phenoxy 
herbicides and TCDD for the USDA Forest Service. EPA has 
also published a review of forest chemicals and their relation 
to water quality. In view of the fact that no new information 
has been presented on the hazards of the use of this herbicide, 
it is not necessary to repeat their, efforts. Therefore, 
a literature review will not be attempted in this report. 

Most of the available literature deal's with the effects 
lf concentrated amounts 2,4-D on laboratory animals, and 
have little similarity to field conditions. 
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During the actual application of 214-D in the field, 
the herbicide is diluted, it an inert carrier, and then diluted 
still further by spraying over a biomass of 25 to 35 tons 
per acre, 

"The rather low toxicity o1 the phenoxy herbicides 
seelds to present little danger of affecting the health of 
humans or Other mammals. The greatest riSk is to applichtors 
or others handling the concentrated materials. The dilution 
in mixing and the low rates of application in forest aree 
rangeland use practically eliminate any tiSk to the hea/th 
of the public When the materials are used ih accordance 
with the label instruction" (Dodge 1974). 

Accidental poisonings have occured, several from spilling 
the material on the hands and arms and then neglecting to 
wash it off. Workers poisoned this way experienced neural 
damage and partial paralysis but no deaths occured. The 
accidental poisonings have not occurred urier operational 
field conditions, but appear =to be due to  gross mishandling 
of the matelial (post 1977). Qeneral eyMptems el 2,4-D intoxi-
cation include nausea, fatigete and extended vomiting. Severe 
poisoning Can result in death, paralysis, pain and swelling 
in effected areasand general neUral,daMage. 

Mitigation Mcaoures 

2,4-D will be applied at recommended rates by certified 
operators. Buffer strips 100' to 500' wide will be established 
,around streams and other,sensitive environmental area. 

Whenever burning is used as a method of brush control, 
the potential exists for the fire to escape and,present 
a public health hazard. The fire hazard 	greatest for 
the crew conducting the burn operations and responsible 
for its control. 

Mitigation Measures 

All burning will be done under controlled conditions 
with the guidance of the Department of Forestry. Burning 
will be done oh days when atmospheric conditions present 
the most favorable conditions for fire control. Experienced 
fire fighting crews wll be standing by with equipment to 
insure containment. 

There will, be no public health impact from the no project 
alternative, 


